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Abstract 
There are approximately 45,000 legally registered microbus drivers in Mexico City. Being legally registered means that they 
fulfill in due time all the obligations and observe the regulations derived from their vehicle and their concession. However, for 
working and social security purposes they are informal operators and live in precarious conditions, as they are not in receipt of 
benefits and do not have a fixed salary or health insurance. This means that their job and the risks and demands involved in it are 
translated into long days of work, fatigue, professional illnesses and stressful conditions which lead to aggressive behaviors and 
constitute a risk factor in road safety. In 2012 alone, 4,712 accidents were recorded in this group. Thus, based on the premise that 
working and health conditions determine road safety, an exploratory descriptive study was conducted from a quantitative 
research approach. Such study consisted of 500 supervised interviews with drivers, to explore socioeconomic, work and health 
variables, including some aspects of road safety and driving styles. The exposure-effect ratio in road accidents was then analyzed. 
Among the main results of this research, a correlation of 0.77 was identified between road accidents and drivers working for over 
8 hours per day; 0.78 for drivers working more than 5 days per week; and 0.73 between the number of tickets and working days 
of more than 8 hours. Road accidents are explained by these high percentages. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction  
According to estimates of the World Health Organization (WHO, 2013), 1.24 million people die worldwide each 
year as a consequence of road accidents; and up to 50 million people sustain injuries. Given these figures, in 2004 
for the first time in its history, the WHO chose road safety as the main topic for the World Health Day and declared 
road accidents a pandemic (WHO, 2004). In Mexico City, the National Institute for Statistics, Geography and 
Computer Science (Instituto Nacional de Estadística Geografía e Informática, INEGI) recorded 745,975 accidents 
for 2012, and the Technical Secretariat of the National Council for the Prevention of Accidents (Cervantes Trejo, 
Rosas Osuna, & González García, 2013) estimated that road accidents had an approximate cost of 11.5 billion 
Dollars, representing 1.7% of the country’s Gross Domestic Product. Thus, the Mexican Road Safety Initiative was 
implemented in Mexico (IMESEVI) as a multi-sector program where the efforts of the National Center for the 
Prevention of Accidents (CENAPRA), the Department of Health, the Pan American Health Organization (PAHO), 
the governments of all Mexican states and the society could be combined with the purpose of reducing the number 
of injuries, disabilities and deaths derived from road accidents. However, this program has shown poor results. 
Based on six risk factors -pedestrians, the use of seat belts, child seats and helmets in the case of motorcycles, speed 
and alcohol consumption when driving- the program is targeted to the general population, so it rarely reaches 
microbus drivers. In Mexico, microbuses are vehicles with a capacity of 15 to 45 people and are used for nearly 65 
percent of the total bus trips in Mexico City. Said program is not specially addressed or adapted for these drivers in 
Mexico City. This is why this study was based on the premise that working conditions for drivers are a risk factor in 
road safety, and analyzed the corresponding socio-historical process in order to design appropriate strategies that 
may contribute to reducing morbimortality, as there is evidence (Berrones Sanz & Rosales Flores, 2011) that public 
transport workers in Mexico City are severely affected by their socio-historical determination, that is, by the way in 
which the relation between the mode of production and the group of workers developed. Throughout the years, 
market structures have been built based on insufficient and dated regulations and experienced monthly rises in fuel 
prices that do not grow at the same pace as transport fares. This situation forced drivers to reduce their costs, and 
this was in turn reflected in the organization and division of work, leading to poor working conditions and an 
economic burden directly affecting working conditions, in the form of long hours of work and lack of healthcare and 
social security.  
An analysis of the socio-historical context and evolution of public transportation in the Federal District makes it 
possible to visualize the gradual deterioration of working conditions as described by authors such as Tse, Rhona, & 
Mearns, (2006) who argue that the problems drivers faced as a consequence of their work are the same today. For 
such an analysis, several stages have been identified (Figure 1), the first of which covers the economic boom of 
public transportation during the first half of the 20th century, where drivers had unions and post-revolutionary 
groups. This fact, combined with rapid urban growth, generated more journeys than the number of existing vehicles, 
that is, there was overdemand for public transport services, so drivers had a good reputation and good working 
conditions –which at the time were relative privileges-; their fares were high, so they could work few hours each 
day; and there were few road accidents, so no public health issues were raised in this sector. 
However, the preponderance of public transport forced authorities to regulate fares and transportation services, as 
an economic strategy for the benefit of society. By 1981, all concessions were eliminated and the decentralized 
company Urban Transport Ruta-100 (Autotransportes Urbanos de Pasajeros Ruta-100) was created as the sole bus 
company authorized to provide such services in the Federal District. Ruta-100 operated between 1981 and 1995, and 
during this time it had a fleet of up to 7500 vehicles servicing 207 routes. Regarding the working conditions of Ruta-
100 drivers, Tovalin Ahumada & Lazcano Ramirez (1991) stated that, although physical effort was moderate, this 
work involved a heavy mental burden and constant exposure to noise, vibrations, heat and toxic elements in the 
environment; all the foregoing generates professional diseases which mainly translate into musculoskeletal and sight 
problems such as phosphenes, conditions mentioned in various studies around the world (Albright, Winkleby, & 
Ragland, 1992; Bongers, de Winter, & Kompier, 1993; Duffy & McGoldrick, 1990). However, Ruta-100 workers, 
around 20,000, enjoyed some benefits and social welfare, had a union, health services, days off within their working 
week, holidays and even professional growth opportunities, since a driver could be promoted to route supervisor, so 
this group of workers had, in general, good working conditions. 
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Figure 1. Evolution of public transportation in the Federal District 
 
Despite this, political interests and pressure from the union led the government of the Federal District to grant 
transportation concessions in the City to microbus-type low-capacity vehicles which started operations in 1987. 
Later on, on 3rd May 1989, the Ruta-100 Union (Sindicato Unico de los Trabajadores de Autotransportes Urbanos 
de Pasajeros Ruta-100, SUTAUR-100) went on strike demanding a 100% rise in wages and salaries. Not only did 
labor courts determined that such strike was illegal but also, as the army and the police joined in efforts to provide 
transportation services using official vehicles, the strike had a poor impact and SUTAUR-100 only managed to 
receive an increase of 14% in salaries. But the union not only lost the strike; according to Cisneros Sosa (2006), 
approximately 7,000 positions (35%) were lost resulting in a considerable decrease in the strength of the union, and 
their actions had limited influence within the general public. Bad management decisions by SUTAUR-100 and 
Ruta-100 officers, combined with the lack of modernization projects, meant that services continued to be gradually 
reduced and, by 8th April 1995, they were declared deficient, the company was declared insolvent and went to 
liquidation. 
The bankruptcy of Ruta-100 and the 1995 economic crisis in Mexico produced on the one hand a need for 
continued transportation services and, on the other, led to the creation of jobs; not only for workers of the former 
Ruta-100, but for other people who lost their jobs during those years —where the official rate of unemployment 
went from 3.7 in 1994 to 6.2 in 1995 (CESOP, 2005).  
In the Federal District, authorities granted concessions for the provision of public transportation services to low-
capacity vehicles -microbuses, vans and taxis- so many people who lost their jobs chose to invest their severance 
pay in the purchase of this kind of vehicles -which compared to buses have relatively lower costs- and services for 
the transportation of passengers quickly expanded. 
In Mexico City there are currently over 22,000 illegal vehicles that provide public transportation services 
(Pantoja, 2008); this number reflects how tolerant the authorities are and generates a vicious circle between irregular 
activities and the pressure of recognition from the government for such vehicles to be legal. This also causes unfair 
competition between those who have legal vehicles, pay and fulfill their obligations, and those who are not willing 
to cover such costs. 
On the other hand, Berrones (2010) states that the over 300,000 workers of the public transportation system 
(215,378 taxi; and 121,886 bus and microbus drivers) reported by the Department of Transport in Mexico City 
(SETRAVI, 2008) have created an unbalance in this sector because of the oversupply of transportation services; this 
is, the number of people providing this service is higher than the number of journeys required, which creates 
operating problems and drops in drivers’ incomes. In order to compensate that loss in salary, drivers work longer 
hours under precarious conditions, with consequences to their health and psychosocial well-being, as well as 
consequences to the number of road accidents in the city. 
There are over 45,000 microbus drivers in Mexico City, and although they fulfill the obligations derived from the 
concession and their vehicle, with respect to their work and social security they are informal workers, with no 
benefits, fixed income or health insurance; therefore, their actual job, with its risks and demands, is translated into 
long hours of work, fatigue (Brown, 1994; Mohammadzadeh Moghaddam & Abolfazl, 2014), professional illnesses 
and stressful conditions that produce aggressive behaviors (Björklund, 2008;(Nordfjærn, Halvard Jørgensen, & 
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Rundmo, 2010) and constitute a risk factor in road safety (Lam, 2004). In 2012 in Mexico City alone, 4,712 
accidents were recorded in the public transportation sector (INEGI, 2012), a number that would increase if vehicles 
in Greater Mexico City were included. On average, there are about 13 accidents each day in Mexico City, and this 
means that public transportation drivers are mentioned daily on the news. Added to aggressive and impolite 
behaviors in violation of road regulations, these facts explain the negative image that drivers have, as the inhabitants 
of Mexico City stereotype them in a negative manner. This is why we are willing to probe the motives that feed and 
influence the behavior of this working group and generate specific situations in the city, particularly in the form of 
traffic jams and certainly road accidents. 
2. Method 
Based on the premise that the working and health conditions of public transportation drivers are a risk factor and 
therefore determine road safety, this descriptive and exploratory study was conducted using a quantitative research 
approach in the form of interviews with drivers outside the Center for the Promotion and Health of Public 
Transportation Drivers in Mexico City (Centro para el Fomento y Salud de los Operarios de Transporte Público de 
la Ciudad de México), the sole place where drivers can apply for a license for working vehicles in Mexico City. In 
June 2013, interviews with 500 microbus drivers were conducted, as they randomly came to submit paperwork to 
apply for or renew their license and irrespective of their place of residence or the area where they worked, the 
alphabetical order of their last names, their age, sex or other characteristics; this is why the sample was random. 
They all expressed their consent to taking part in this study, once they were assured that responses would be 
anonymous and confidential, as neither their names nor their addresses were provided. 
However, participants did provide demographic variables such as age, sex, marital status, education, type of 
housing, years of driving experience, type of vehicle, frequency of seat belt use –as well as the reasons why they did 
not use a seat belt–, speed, number of accidents they had been involved in, number of tickets received, among other 
socioeconomic, labor, health, road safety, personal or leisure satisfaction, and driving style variables. 
All statistical analyses were conducted using software R version 3.0.2 and spreadsheets to match variables and 
obtain a relation exposure-effect for the drivers’ ailments, and thus to explain road accidents in this group of 
workers, i.e. to obtain correlations and relative risk figures. 
3. Results 
Up to now, approximately 500 public transportation drivers have been interviewed, of which 37.80% said they 
have been involved in one or more road accidents with minor consequences, only material damages, with private 
settlements not recorded in official statistics; 7.80% said that they have received a ticket and are aware that they 
could have caused an accident –considered as a potential accident -. Among the most notable results is the work 
relationship or ownership of the vehicle, where only 32% of the drivers own their vehicle and all others work for 
one or more persons using one or more vehicles; with respect to income, 37.20% are below 100 Dollars per week, 
and 57.20% earn between 101 and 200 Dollars. As to subjective health, 13% declared that they suffer from some 
kind of disease and 45% a musculoskeletal illness. In terms of access to health services and social benefits, 45.20% 
have no cover at all, 8% are enrolled with the so called popular insurance, 7.20% are members of the free 
medication program and 20% pay for it, with only 18% being enrolled with the Mexican Institute of Social Security 
(IMSS) –which is supposedly mandatory for all workers- and 2% with the Institute for Social Services and Security 
for State Workers (ISSSTE); however, these last two groups are entitled to health services because of a different 
activity, as they have another job for which they are granted such benefits. Other results, less important for this 
study, will be used for other analyses shown below: 
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Table 1 Descriptive statistics 
Variables Data points 
Minimum 
value 
Maximum 
value Average Mode 
Standard 
deviation 
Personal Variables  
Age 488 18 72 42.31 33 13.05 
Sex 500 0 1 0.98 1 0.13 
Education (years) 469 1 17 9.08 9 2.69 
Hierarchical level 479 1 5 4.18 4 0.68 
Variables related to their working environment 
Shift changes 465 1 2 1.88 2 0.33 
Years of experience 473 0 54 13.52 10 10.68 
Vindictive activity 500 0 1 0.31 0 0.43 
Days they work per week 388 2 7 5.87 6 0.94 
Variables related to their family  
Marital status 488 1 5 1.96 1 1.30 
With children 481 0 1 0.81 1 0.36 
Partner with an economic activity 417 1 3 2.48 3 0.88 
Variables related to health 
Suffer from diseases 500 0 1 0.16 0 0.33 
Perception of tiredness 462 1 3 2.31 2 0.48 
Discomfort and pain in the body 498 0 1 0.52 1 0.50 
Satisfaction at work 
Pleasant work 483 0 1 0.97 1 0.19 
Feeling towards activity 479 0 3 2.61 3 0.60 
Like the activity 477 1 4 2.33 1 1.26 
Change of job 485 0 1 0.35 0 0.48 
Possible change 481 0 1 0.51 0 0.50 
Economic satisfaction 460 0 1 0.48 0.50 
Personal or leisure satisfaction 
Family image 454 0 2 1.18 1 0.55 
Happiness 483 1 4 3.16 3 0.59 
Down time 465 1 5 2.07 2 0.94 
 
The statistical match of variables revealed a correlation of 0.77 between road accidents and drivers who worked 
more than 8 hours per day, and of 0.78 with drivers who worked more than 5 days per week; tickets showed a 
correlation of 0.73 with a day of work of more than 8 hours, but only 0.12 with the number of days per week that 
they work. It is clear that the first three cases explain potential accidents or casualties with a high percentage. 
On the other hand, the relation between satisfaction and working conditions showed that in terms of 
remuneration, 65% of drivers are not satisfied with their income; in this case, correlations are 0.08 and 0.01 with 
accidents and tickets respectively, so these values offer no explanation. However, the prevalence rate for relative 
risk is 1.28 when considering workers’ satisfaction, which means that staff that is not satisfied is 28% more likely to 
be involved in an accident than those who are satisfied.  
Other important results are relative prevalence for vehicle ownership at 1.44 and working hours at 1.25, which 
indicate that hired workers (who do not own the vehicle) and those who work more than 8 hours per day are 44% 
and 25% more likely to have an accident.  
4. Discussion  
Following the winding up of Ruta-100, the processes of neoliberal policies allowing mainly the deregulation of 
public transportation gave shape not only the unequal and anti-democratic urban public transportation system that 
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Mexico City has today, but also engendered characteristic features in drivers. Drivers’ living and working conditions 
are important because a change in demanding and risk situations may have an impact on road safety. 
The work process for microbus drivers in Mexico City is characterized by precarious working conditions, where 
they have to work over 60 hours to achieve an income only three times above minimum wage, without an 
employment contract or social benefits and performing an activity involving enormous stress, with socio-historical 
determination where their own activity, globalization and development policies have created market structures 
where an oversupply of services and protected fares benefit users. Such characteristics favor work division and 
organization dependent on economic pressures, to which drivers respond by working longer hours and receiving a 
lower income, without social security and using outdated vehicles not properly maintained, elements that have an 
effect on road safety. 
Although programs are in place in Mexico City to stop the combination of alcohol and driving, inadequate speeds 
and to promote the use of seat belts, when it comes to public transportation drivers the risks and demands derived 
from their work process are not considered a risk factor in road safety, when according to the results of this research 
working conditions not only affect the worker, but also explain road accidents to a great extent. Then, the 
implementation of measures that benefit satisfaction at work and improve working conditions is necessary. Such 
recommended measures include regulating the sector through mechanisms providing social security, and reducing 
the average 10.22 hours of work per day, as 84% of drivers work more than 8 hours per day and 78.6% work more 
than 5 days per week (5.8 on average) and this translates into prevalence in road accidents. These measures 
represent additional costs, but in order not to affect fares, fiscal benefits and crossed subsidies that may reduce car 
use must be assessed, in order to benefit and promote the use of public transportation, therefore improving drivers’ 
working conditions and, in turn, road safety. 
Training courses with meaningful learning should also be designed, and they should be mandatory as part of the 
driving permit or work license application for public transportation vehicles, but at the same time they should 
motivate workers and raise awareness about the importance of their activity. By doing this, drivers will gradually 
contribute, by their own will and determination, to reducing social costs, improving the quality of life at work, 
service levels and productivity, therefore reducing road accidents in Mexico City.  
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